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<54)Tld«: PRESSURISED AEROSOL COMPOSITIONS 



(57) AfcsifiHl 

Thurt ate di«cio*e<J pmiurited cetwol compositions comprising 4 modictmenL a hydroflaorocarbon prooetUni and 1 po- 
lycihoxylated surfacum. ite composKiom comaiatns subsuntiaily no solvent, other than the propeUant, capable of increasing 
the wiubility of the wrf scant in the propeUam. The coeipcshiofu tccording to the invention art •dvtmajtou* in thai the solubil- 
ity of 1 lit turfsmm it lucr. as 10 ensure food dkpenk* of the eaedicamem and smooth operation of the aerosol vah*. 
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?r?v. 5 u x Ise ri Aerosol C or. $o$A t -LqTl": 

This invention relates to pressurised aerosol 
compositions, in particular compositions of powdered 
inhalation medicaments. 

Pressurised aerosols for the administration of 
medicaments, and indeed for other applications, 
conventionally contain one or core liquified 
chi.orof iuorocarbons (CFCs) as propellant. Such materials 
*r<? suitable for use in such applications since they have 

^ th*» right vapour pressures {or can fee nixed in the right 
proportions to achieve a vapour pressure in the right 
range) and arc essentially taste- and edeur-frc-e . 

In . recent years there has oeen increasing concern 
about the depletion of the ozone layer in the upper 
atTaospnsre, This is believed %o be due to the release into 
the atmosphere of CFCs and has led to a search for 
alternative agents for use in all applications of CFC's. 
To this end, aerosols for aany applications are now 
pressurised using pressurised gases such as nitrogen or 

*Q hydrocarbons. However, such propellants are generally not 
suitable for use in the administration of inhalation 
isedi-canents since thoy are toxic and/or the pressure within 
the canister falls each tiae the device is used which leads 
to unreproducible dosing. 

" The use of hydrof luorocarbons as aerosol propellants 

has also been suggested but this has the disadvantage that 
other oxcipiente. in particular the surfactants generally 
used in aerosol formulations, such as sorbit&n trioleate 
and oleic acid, are insufficiently soluble in these 

l " a&teriale. Surfactants are required luisx alia to ensure 
good dispersion of the pondered sedice&ent and saooth 
operation of the valve through which the composition is 
dispensed* 

European Patent Application 0 372 777 offers a 
»* solution to the problea of poor aolvatir>g properties of the 
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iv/drcf luorocarbons by adding to the formulation ?. 
□olvent,eg ethanol, capable of incroasing the solubility of 
the surfactant in the propellant. This apparent solution 
suffers from the disadvantage that many of the solvents 
("adjuvants") suggested are flammable, toxic and/or affect 
the stability and dispersion characteristics of the 
formulation. 

Surprisingly, we have found a group of surfactants 
living a particular structural feature which are 
sufficiently soluble in. hydrof lucrocarbon propollants to 
Permit the formulation of satisfactory pressurised aerosol 
formulations without the need for additional solvents. 

Thus, according to the invention there is provided a 
pressurised aerosol composition comprising a 2i£dic?.aent * a 
hydrof luorocarbon propellant and a pclyethoxylatGd 
surfactant, the composition containing substantially no 
solvent, other than the propellant, capable of increasing 
th© solubility of the surfactant in the propollant. 

The compositions according to the invention ars 
advantageous in that the solubility of the surfactant is 
such as to ensure good dispersion of tha csdicamant anU 
n.T,opth oparation of the aerosol valve. In addition, 
cartain of the foraulations disclosed herein are 
advantageous over prior art f oraulationc in that tftay ars 
r-crs- stable, ara lees toxic, have aore suitable vapour 
prftnsurca for the administration of asdicenents by 
.inhalation, eoro readily prot^uc?ftd, pcrfora better, eg in 
dispersion testo carried cut using an iapingar, or have 
cthsr arivantagapus phanaacftutic*! properties 

T*»« prcpallant nixtures of tha praaont invention nay 
aU-o b© a£v«ntagaoua in that they arc substantially testa- 
nnrt rdour-free and hava suitable vapour prassurea for tha 
•?.'J?5ln titration of modicaBsnts by inhalation, yet aro 
*!>viron»*ntaily aafa end acceptable, ««pocially vhen 
coppand vith cocpoaitiona including chlorof luor oca r bona ♦ 
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addition. they may be less irritant than corresponding 
expositions including conventional surfactants such as 
oleic acid and sorbitan trioleate. 

We prefer surfactants which have an average number, n, 
of from 2 - 50, more preferably 2 - 40, particularly 2 - 
30, and especially 4 - 20, polyethoxylate units per 
molecule of surfactant. 

Although the surfactant may consist completely of 
polyethoxylate units, ie is polyethylene glycol, eg having 
an average molecular weight of from 200 to 4000, we prefer 
surfactants in which the polyothoxylated portion is from 10 
90%, more preferably 10 - 70%, particularly 10 - 50% by 
weight of the surfactant. 

We prefer surfactants having an average molecular 
weight of less then 20,000, more preferably less than 
10,000 and particularly less than 5000. u, pr ef er 
surfactants having an average molecular weight greater than 
200, more preferably 400 and especially 1000. 

We prefer surfactants which are block copolymers of 
ethylene oxide and propylene oxide, particularly those 
polymers Known as £pblox«er«.: These surfactant* have the 
ganaral formula 

f ; H0(CH 2 CH a O) a (CH (CH 3 } CH 2 0) b (CH 2 CH 2 0) C H ,~ 

in which a and c are generally in the range 2 to 130 and b 
is in the range 15 to 67; thane compounds are block 
copolynars with the polyethoxylate portions accounting for 
between 20 and 90% by vaight. Theae nurfactanta aro 
available undar the registered tradaaark ISyhpWrcnic PE 
«(ICI) end the registered tradeaork /PluTonic (8ASP) . 
Particularly suitable poloxaaero includa the following 
synperonic pe surfactant©: 

"5, U2. L44, L61, L62, L62F, L64, L75, Ml, F85, L92 
PS<J, L101 end L121j 

in which L indicates that the aurfactante ere liquids, 
P that they ere paatee, the first digit le « Beaaure of the 
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surfactant. °* id « «•»*•»* of the 

surfactants, and t he Ch "*~'^ Stalls of these 
hereir a !l "Dority of surfactants described 

herein, are given in Surfactants Europa 2nd Ed^ 
compiled and edited hv r „ Edition, 1989, 

Targo-oata the ^ ^ Mollis and published by 

inclrpor^d b^ef ~° " «** « — y 

~. s n::;t s: poioxaa3r8 

3100, -,300, 6100, 6 200 , 6400, 3100 and 9200. 
ll.ltl.tor »ol.cul. r»r It , * b **° " th « 

that a*v »>« , . froa an .lkylph.nol 

-«nw*un«a include 

•) coapound. of the g.n.ral foraul. 

C 8Hl7-^^>-0- (CH 3 CH 2 0) n H 

v por KLc.il., u,.,. CMp<wn4 , tr< , V4tUM . 
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-in , sgistci-cd trademark Synpercnic op (icij , and 
h) compounds of the general formula 



iO 




pa;: 



9 H 19-^y-0- (CH 2 CH 2 0) n H 



v*ue h „ represents the Ma „ nilBb9r o£ , ciloJ - /lata 
^oiecule; these coapounda are a v aliaWa ' under the 
w«e synpercnic NP fICI) . Sultabie ^ p , cs Qf ^ 

" , " < -' 5Ct5ntB in ° iUde thc snowing synpercnic surfsctants: 

an* op.u.' N?5 ' N?6 ' HP7 ' N?8 ' HP10 ' » ?i5 ' OPio 

derived surfactants s E y fae derived fro. a 

» : noia that M y be aontioned include straight cr Ranched 
• c 0 to c 20 alcohols. Sultaj3le , urfactants ^ 

u-^- ° ned lnClUde alC ° h01 available 

u»cs^ t the tradename Synp«ronic LF (ICI) 

d.-wTT, rlC alCOh ° lB ^ vhich ^h 9 surfactant aay be 

- - - i.TT 91ycoro1 and aorbltan - »» > 0l ~ 

~r ,i P«tielly verified, eg, vlth afatty 

l acid ' ° uch " iauric ' psiaitic - "p-i-iiJ 

*a*: L f" W8 PartiGUl «^ P«<« surfactants which arc 
polyathoxylated derivative, of sorbitan tfono-oleate, for 
axaapla, polysorbate 20, 40, 60 and 80. 
» Surfactant. having a portion derived fro. 

* hyUnodieain* that .ay b. particularly Mn tio„.d include 

CoLtr C T " rl " ° f C0BPOUnd0 (ICI) o' ••«•«! 

Mt(C 3 H«0) lt (C 2 H 4 0)^J 2 
,0 CH, 

CH 2 

M {(e 3 H 6 0) x (C 2 H 4 0) y H] 3 
in »hich * and y M ln tn . ran9 „ ^ 

"'P^ivaly. Mrtieular exaspl.. of 8urfactanta 
-» -I«t nay be specifically w,ntlon*d include Synpercnic T701. 
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T304 and T702 . 

in the present context, the tier* -hydrof luorocarbon' 
is to be taken to mean a compound of general foraula 
C ,H F 

in which xZ In integer from 1 to 3, y +2 =2x+2 and y and z 

are both st least 1. 

Particular hydrof lviorccarbons of interest are 
CF,CFK 2 (Propellant 134a). CK 3 CKP 2 (Propellant 

152a) and CF3CKFCF3 (Propellant 227). w. particularly 
prefer foraulations containing Propellant 227. 

in general the vapour pressure of the mixture should 
be in the range suitable and permitted for aerosol 
propellants. The vapour pressure may be varied by aixing 
one or more hydrof luorocarbona and/or sose other suitable 
vapour orasaurc aodifying agent in appropriate proportions. 

We prefer the vapour pressure of the aixture to be in 
the range 20 to 100 psi, nor* preferably 40 to 80 psi, eg 
about so poi. 

The aaount of surfactant in the coapoaition will 
generally be froa about 0.01 to 10% by weight, more 
preferably froa about 0.1 to 5*. eg about 1%. 

The compositions according to the invention pay be 
used in a wide variety cf field*, with the active 
ingredient being chosen appropriately, but the properties 
of the invention, notably the absanco of any co-solvent for 
the surfactant, render it particularly uaeful in the 
pharmaceutical field. 

The Dadicawnt may be in solid, particulate form lie 
the composition nay be a suspension), or the active 
ingredient *ay be dissolved in the propellant. 

Kedicaaents which say be dispersed in the coapoaition 
according to the invention include any Bcdicaaente which 
art conventionally administered by inhaletlon of a 
precsurieod aerosol formulation. Such aedic.wmts include 
druse for use in the prophylactic or re*«di.l treatment of 
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reversible obstructive airvsys disease, eg drugs such as 
sodiuin cromoglycate, neriocrcm.iJ sodium, inhaled steroids 
Ruch as beclomethasone dipropionats, tipredane, 

fluticosone, anticholinergic agents such as ipratropium 
s bromide, and bronchodilators , eg salzieterol, salbutamol , 
reproterol, terbutaline, fenctercl and salts thereof. We 
find that the formulations are particularly advantageous 
for formulating salts of carboxylic acids, particularly 
dicarboxylic acids such as nedccroail and cronoglycic acid. 
10 Where the medicament is solid, it preferably has a 

particle size distribution such that a high proportion of 
the- particles are of a size capable of penetrating deep 
into the lung. In particular, the active ingredient is 
preferably in a form having a mass median diameter of from 
is 0.1 to 10 jra f more preferably from 0.1 to 4 mb, eg 
abcut ? cr S/ra, 

We prefer the active ingradient to have a mass median 
diaaetsr in the range 0.01 to 10 microns, Eor© preferably 
fros 1 to 5 microns. The composition preferably cenprises 
.'0 from 0.05 to 15, preferably from 0.1 to 10, and aost 
preferably from 0.5 to 5% w/w of the active ingredient. 

In producing the compositions according to th 
invention, a container equipped with a valve is fi]led vith< 
a propellent containing th© finely-divided Eadicom-snt. The* 
« container may first be charged with a weighed amount of 
m<*dica»ent which has been ground to a predetermined 
part.icl© Biz*, or with a slurry of powder in the cooled 
liquid propeilant. Ths contciner may alternatively be 
filled by introducing po«a$r and propell&nt by the normal 
cold filling RCthod, or \ slurry of the povdar in one 
corrpen-snt of ths propel ian?. say fca placed in the container, . 
t><r vfilv? scalt£ in pice?, 2nd th* balance of the 
nrr^i ;«n- ^^^^ :•^^ro< , •:c?-: , : v-v r-??sur* fi».lir.*j thresh the 
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through j:ha valve, 
'^o invention 

<-o.*pcsi tions vcre prepared 

ingrafts into alUffliniun 

-hen aealod by crimping a 50 
valve in place. 

The following combinations 
ingredient, surfactant and propeliant 

1. Nedocronii sodiua 
Synperonic pel 62 
HFC 134a 
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'As* ■.' -— ~ . 

tho i : ollcwing exasp-)« ; 'W ^ 

filling cf ^--'^ 
cannie tars which v?>re 
Mi or 100 „i aerosol ^ 

of nicronised active * SCt ** r 
were used: 



is 



Nedccroail sodiua 
Fluronic pe 6200 
HFC 124a 



3. Hcdocrooil sodiuia 
£0 Synp«ronic KP 15 

HFC 134a 

4 . Nedocroail "eodiua 
Synperonic pel 62 
" HFC 227 



0.2000 g 
0-0612 g o . 
11.9788 g / 

1-Xu <^ 



5. 



A3 



NedocroRil eodiua 

Pluronic P2 6200 
urn «>->^ 

N*4ocroail sodlu* 
Synp<ironio wpis 
KFC 227 



7 * Soctlva cro3cgiycatc 



0.2000 g 
0.0612 g 
11.9788 g 

0.2000 g 
0.0612 g 
11.9738 g 

0.2000 g 
0.0706 g 
13.8494 g 

0.2000 g 
0.0706 g 
13.8494 g 

0.2000 g 
0.0706 g 
13.8494 g 

o.sooo <? 



o - zy 



0-/ 



or/ 



or/ 



f} O <) ' f •« n f 
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;:-vnprronic PEL C2 

arc 1343 



0.0612 g 
11.6788 <3 



Sodium cromoglycnto 
Pluronic PE 5200 
HFC 1342 



0. 5000 g 
0. 0612 g 
11.6788 g 



9. Sodium croooglycate 
Synpsronic HP 15 
HFC 13 4a 

10, Sodiun cromoglycate 
Synperonic PEL 62 
JIFC 227 



0.5000 g 
0.0612 g 
11.6788 g 

0.5000 g 
0.0706 g 
13.5494 g 



I 
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11 . Sodiua croiaoglycate 
Pluicr.ic FE 6200 

lire 227 



0. 5000 g 
0.0706 g 
13.5494 a 



12. Sodium cromoglycate 
Synperonic tf? 15 
MFC 227 

13. nodocrcraii sodium 
Foly®thyl€na glycol VZG 200 
HFC 227 

14. Nedocrosil sodiua 
Pclys'chylenft glycol ?r.G 000 



o.sooo g 

0.0705 g 

13.5494 g 

0.2000 g 

0.O706 g 

13.6494 g 

0.2000 g 

0.0706 g 

13,3494 g 



To ly sorbet© 5 0 
HFC 2 27 



0.2000 g 
0 . 07 06 g 
U.0424 g 
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i6. Nedocronil sodium 
Polysorbate 20 
HFC 22 7 



17, 



Nedocromil sodium 
Polysorbate 80 
HFC 134a 



13. Kedocromil sodium 
Synperonic PEP 85 
HFC 134a 



10 - 



0 . 2 000 q 
0.0706 g 
13.3494 g 

0-2000 g 

0.0122 g 0*0//^ 
12. 0278 g ' ** 

0.2000 g 
0.0122 g 
12.Q279 g 
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A Pressurised 
•■WKiiaaasnt aaros °l ^"position 

f^^te units par aole ^ of £roa 2 ' 

- A ^position accordln su «act ant . 
'"rf.tctant i- „ ^cording to ciai* a or . u 

..xph^oi, an alcoto Portion derived froB 

s * A coalition ac ^Jf ^ i0Bina ' 

*■ * coition accord f ^^'c. »„. . 
CUJss, litem,,. ... >=« My orai of f h. 



an 
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*» wherein 
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s » "herein the 




